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Abstract
A teacher's guide to the square root of the imaginary number.

This is arguably the most advanced, dicult thing we do all year.

But I like it because it contains

√

absolutely nothing they haven't already done. It's not here because it's terribly important to know
even because it's terribly important to know that all numbers can be written in

a + bi

i,

or

format. It is here

because it reinforces certain skillssquaring out a binomial (always a good thing to practice), working with
variables and numbers together, setting two complex numbers equal by setting the real part on the left equal
to the real part on the right and ditto for the imaginary parts, and solving simultaneous equations.
Explain the problem we're going to solve, hand it out, and let them go. Hopefully, by the end of class,
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they have all reached the point where they know that √
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are the two answers,

and have tested them.
Note that right after this in the workbook comes a more advanced version of the same thing, where they
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2 + 2 i, and 2 − − 2 i). I tried using this for the whole class, and it
was just a bridge too far. But you could give it to some very advanced studentseither as an alternative to
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the

−1

i

(all three answers:

− − 1,

exercise, or as an extra credit follow-up to it.

Homework:

They should nish the worksheet if they haven't done so, including #7.
Homework: Quadratic Equations and Complex Numbers.

Then they should also do the

It's a good opportunity to review quadratic

equations, and to bring in something new! (It's also a pretty short homework.)
When going over the homework, make sure they did #3 by completing the squareagain, it's just a
good review, and they can see how the complex answers emerge either way you do it. #4 is back to the
discriminant, of course: if

b2 − 4ac < 0

then you will have two complex roots. The answer to #6 is no. The

only way to have only one root is if that root is 0. (OK, 0 is technically complex. . .but that's obviously not
what the question meant, right?)
The fun is seeing if anyone got #5. The answer, of course, is that the two roots are complex conjugates
of each otherreal part the same, imaginary part dierent sign. This is obvious if you rewrite the quadratic
formula like this:
√

b2 −4ac
−b
2a ±
2a
and realize that the part on the left is always real, and the part on the right is where you get your
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1 Time for another test!
Not much to say here, except that you may want to reuse this extra credit on your own testif they learn
it from the sample (by asking you) and then get it right on your test, they learned something valuable.
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